The effect of environmental factors on the herbicidal activity of pyrazosulfuron-ethyl was examined by pot tests in a greenhouse.
Pyrazosulfuron-ethyl is commercially used singly or combined with grass herbicides in several rice producing countries.
Performance of paddy herbicides is usually affected by environmental factors including soil properties, temperature, water leaching, water management and so on3, 4, 6, 8) In this paper, the authors present the effect of environmental factors on the activity of pyrazosulfuron-ethyl under paddy conditions.
Materials and Methos
Uptake site of pyrazosulfuron-ethyl in Cyperus serotinus Rottb.
Two application methods were used to estimate the uptake site of the compound in Cyperus serotinus Rottb. i.e. soil incorporation for root uptake and surface water application for shoot uptake.
A suspension of wettable powder was applied and incorporated in a root zone 2cm in thickness just before planting or was applied to surface water just after planting (Fig. 1) . Germinated tubers were planted at 2 per pot at a depth of 2 cm. Soil adsorption in different soil types Fifteen different types of soil shown in Table 1 were used for the adsorption test. The method was based on that of Hirai and Kawamura2). Two hundred ten grams air dried soil was put in a one liter Erlenmeyer flask, then 420ml of distilled water containing pyrazosulfuron-ethyl at 42 ppb was added. Flasks closed with rubber stoppers were shaken for two hours at 25C in a water bath. One hour later, supernatant was centrifuged for fifteen minutes at 4,000rpm. One hundred ml of supernatant was extracted with benzene twice and was cleaned up by SEP-PACK column. The extract was evaporated under a nitrogen gas stream, then was resolved with dichloromethane and pyrazosulfuron-ethyl was determined by a high performance liquid chromatograph (HPLC) (Hitachi L-6000, column: Nucleosil 50-5 25cmX4.6mm in diameter, eluent: n-hexane/ethyl acetate/acetic acid=65/35/2, flow rate: 1ml/min., detector: UV detector at 254nm). As described, pyrazosulfuron-ethyl was applied to surface water or to the root zone of C. serotinus in a pot. Surface water application resulted in little activity against C. serotinus, while root zone application caused significant reduction of growth at the same rate (Fig. 2) . A similar tendency was observed with transplanted rice (data not shown).
From these results, pyrazosulfuron-ethyl is believed to be mainly absorbed by the plant roots. The effect of water depth was evaluated with pot tests in a greenhouse. Although deeper water conditions tended to slightly increase efficacy, the difference was minimal (Fig. 3) . A similar tendency was reported with butachlor3) Leaching operation at 2cm/day for three days increased the efficacy of pyrazosulfuron ethyl compared with the conditions without leaching (Fig. 4) ; however, the difference was less than that expected from the results of the uptake site.
As tuber were planted at a depth of only 1cm in this test, rooting of C. serotinus was thought to occur in a shallow position beneath the soil surface. Under these conditions some amount of diffused pyrazosulfuron-ethyl is thought to be absorbed through the root system unless leaching is not done.
Planting depth of tubers affected the activity against C. serotinus, i.e., those planted 0cm deep experienced the highest suppression and inhibition of those planted at 3cm was the least (Fig. 5) .
The difference in planting depth was also less than expected, probably for the same reason as mentioned above.
Plants were subjected to different temperature conditions ranging from 20/15C (day/night) to 30/25C after application of the herbicide. Under the lowest temperature, pyrazosulfuron-ethyl demonstrated the highest activity against C. serotinus, while under the highest temperature, the activity was the lowest (Fig. 6 ). Similar tendency was observed with phytotoxicity of transplanted rice (data not shown). Many paddy herbicides are known to increase the activity under higher temperature conditions; for example, it was reported that the control of E. oryzicola with butachlor, PCP or chloronitrofen decreased under lower temperature conditions3,7). The temperature response of pyrazosulfuron-ethyl was the opposite of these paddy herbicides. The similar characteristics of paddy herbicides were reported for cinmethylin5).
Herbicidal activity of pyrazosulfuron-ethyl in various soil.
175 values against barnyardgrass in each soil varied from 26mg/a to 89mg/a ( Table 1 ). The correlations between 175 values and soil properties were examined, but no significant relation was observed with clay content or pH (Table 2) . A slight correlation was found with carbon content in the soil, and the activity of pyrazosulfuron- Fresh weight of CYPSE 21 days after treatment. Fresh weight 24 days after treatment. 
